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In this paper, we propose formal verification for preemptive scheduling systems using
stopwatch automata $[1, 2]$ . We propose the followings:
1. First, we model preemptive scheduling systems using stopwatch automata, and then
compose them with timed automaton and scheduler automaton.












































































































$x_{i}\sim d_{i}$ $x_{i}-Xj\sim d_{ij}$ $\phi$
, $B(C)$ .
, $C=\{c_{1}, c_{2}, \ldots\},$ $\sim\in\{<, >, ==$ . $<=, >=\}$ ,














3. $C_{1}$ $n$ ,
4. $I_{1}$ : $Q_{i}arrow B(C_{i})$
$\emptyset$: ,
5. Act $Act_{in}\cup Act_{out}\cup$
$\{\tau\}$ ,
6. $u_{t}$ ; $Q_{i}x\dot{C}_{1}arrow\{0,1\}^{n}$ }
$0$ 1 ( )
,
7. $E_{i}\subseteq Q_{i}xB(C_{i})x$ Act $x2^{G:}xQ_{i}$
.
, $\dot{C}_{1}$
. $E_{i}$ $(q_{i}, \phi:,a, \lambda:, q_{i’})\in E_{i}$
, $q,$ $q’\in Q_{:}$











Fig 2 KGLarsen /




































( $Q_{A},$ $q_{40}.C_{A},$ $I_{A}$ , Act. $E_{A}$ ) . ,
1. $Q_{A}$ ,
2. $q_{A0}\in Q_{A}$ .
3. $C_{A}$ ,
4. $I_{A}$ : $Q_{A}arrow B(C_{A})$
$\phi_{A}$ ,
5. Act $Act_{in}\cup Act_{out}\cup$
$\{\tau\}$ ,



























( $Q_{Sch},$ $q_{Sch0}.C_{Sch},$ $I_{Sch}$ , Act, $E_{Sch}$ )
, ,
.que , .
1. , $\text{ _{ }}$
Exist
. , E(Sch)
$B(C)$ , $x_{i}\sim d_{\{}$
xi–xj $\sim d_{1j}$ , Exist($k$ , que)





$Task_{i}$ :: que, $que=!Task_{t}$ :: que






























$C_{A}\cup C_{Sch}\cup C_{1}$ ,
4. $I:Qarrow B(C)$
$\phi$ . $\phi\in B(C)$ $\phi=$
$\phi_{A}\wedge\phi_{Sch}A\phi_{i}$ . , $\phi_{A}\in B(C_{A}),$ $\phi_{Sch}\in$
$B(C_{Sch}),$ $\phi_{i}\in B(C_{i})$ ,









, $\langle q_{1}, \phi_{1}, a!, \lambda_{1}, q_{1}’\rangle\in E_{i}$
( $q_{2},$ $\phi_{2},$ $a?,$ $\lambda_{2},$ $f,$ $q_{2}’\rangle$ $\in E_{Sch}$ $\langle(q_{1},q_{2}),$ $\phi_{1}\wedge$
$\phi_{2},$
$\tau,$








$\nu$ : $Carrow R$,




. $(q,$ $\nu,$ $que\rangle$ $arrow\delta$




( , $q$ $\dot{c}$
1 ) $\delta$




. $\langle q, \nu, que\ranglearrow^{\phi\tau,\lambda,f}$
$\langle q’, \nu’, que’\rangle$ . , $\phi.\tau,$ $\lambda,$ $f$
$E$ $(q, \phi, \tau, \lambda, f, q’)$
. $q$ $q’$ .
,
$\lambda$
$0$ $(\nu’=\nu[\lambdaarrow 0])$ .
que’ . que Task:
$que=Task$::: que ) ,
que $Task_{i}$ $=.-$


























































kripke $A’$ $(Q’, q_{0}’, \Delta)$
3 .
1. $Q’$ ($q,$ $\nu\rangle$ , $q\in Q$ ,
$\nu$
$\nu$ : $Carrow R$,
2. $q_{0}’\in Q’$ ($q_{0},0\rangle$ ,
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